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@ High melt flow polypropylene medlny fInL 


@ An impact resistant fim sultabia for making medical solutkm pouches generally Mudes an Merter 
layer of a polyolefin such as an ethylene vinyl acetete copolymer, ethylene methyl acrylate copolymer. 

I!^2L^L±^^i??*y^ *^ ^ of a hjgh rnelt fiowTIoSleo^ 

honrK)por^ or copolymer. At least one of the outer layers also Mudee an elastomer sST as a 
styrene ^ene butytene styiene copolymer. A ftexUe oopdyester can be substftuted for one <rf the 
wjler high melt flow pofymer layers. Add^nal interkir l^ers can also be incorporated in the flm 
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This Irivenfion relates to autodavable flexible nms suitable for the packaging of medicaf solutions. 

arKlttel.keareaiitoelavedataboiit253«Fforpeik)dsof16to30ninutw •W>«»'y. »nedicalsolutMis 

Presenlly. suchflexible pouches are typica^^ 
2*« requ-rements mentioned above, polyvinyl chlonde may Sve ^^SSprep^^L^^ 

E'"'*«"e'"entamJstreswracldng,paificolaiV ^ 
^.f be bonded by any suitable means SiTSSLlJlSt? 
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specification or the dasns attached hereto. 

TTw t«ni •copolyester- and the Ow is appHed to polyesters synthesized from more than one diol and a 
dibasic acid. Copolyestera as used herein may also be charectertzed as copolymers of pofyether and 

polyethylene terephthalate. More preferaNy copdyesteis as used hereh may be characterized as pol^^ 
5 n«tenalsderivedlhxn1.4cydohexanedhH!thanct1.4cydohexanedic»l»^ 
glycol «her, or equivalents of any of the above, as reactants. 

The tern) ^nodified- and the like is used herein to refer to a polyn»eric material in 
substituents are replaced by other materials, providing a change in properties such as impioved hnpact resi- 
stance, flexiblity or elastomeric properties. In the case of modeled ethylene propylene copolymer, the modifi. 

10 rations provided by a mbbery block a)polymer such as commereiany available under the li^ 
from the Shel Chemicat Compariy. 

The terms "etastomef- and the ti(e are used herein to mean a elastomeric. lubbery or flexible material suit- 
able for use n one or more layers of the present invention. Prefemid elastomers are styrene ethylene bufyiene 

« S^r!?5!I!ir^^^^^' ^^"^ styrene copolymer (SBS). styrene isoprene styrene copolymer 

IS (SIS), and ethylene propylene lubber (JEPR). 

The term -polyolefin" is used herein to refer to olefin polymers and copolymers, especialy ethylene polym- 
ers and copolymeis. and to polymeric materiab having at least one definic oomonomer. such as ethylene vinyl 
acetate copolymer. ' 

An krpact resistant fim In accordance with the inventiori comprises two outer layers caches 
highmeltflowelhytenepropylenecopolymerandaninteriorteyerdisposed between the twooutw and 
oimpreng an ethylene vinyl acetate copolymer (EVA), ethylene methyl aoylate copolymer (EMA). or btends 
thereon at least one of the outer layers also Inducfir^ an elastomer. 

Alternatively, an impact resistant fim comprises a first outer layer comprising a blend of a high melt flow 
ethylene propylene copolymer and an elastomer; a second outer layer con«>rising a oopolyester and a 
25 polymeric adhesive teyer disposed between and adhering the fist and second outer layers. 

In another aspect of the inventioa an impact resistant film comprises a first outer layer comprfskig a blend 
ofahighmeltfkwethylenepropyteneoopolymerandanelastomenaseoondouterlayercoinprisingaoopoly^ 
ter: an interior layer comprising an ethylene vinyl acetate copolymer, ethylene methyl acry^ era 
Wend thereof: and a poiymeiic adhesive layer disposed between and adhering the Interior layer to the second 
30 outer layer. 

In yet another aspect of the inventioa an impact resistant film comprises a first outer layer ooiivrfslng 
blend of a high melt flow ethylene propylene copolymer and an elastomer a second outer layer comprisirn a 
^polyester: a central layer comprising a polyoiefin; and polymeric adhesive layers disposed between and 
adhenng the lespecthre outer layers to the central layer. 

Altemath^ely. an impact resistant fihi comprises h» outer layers each comprising a high melt flow ethy^ 
propylene copolymer: a central layer comprising a factional melt hdex ^ene vinyl achate copolymer an 
interior layer deposed between each of the two outer layere and the oenird layer respectively and comprising 
ethylene vinyl acetate copolymer having a melt index greater than about 1 : and at least one of the outer layere 
also including an elastomer. 

A modification of the above is an Impact resistant fiUn comprising two outer layers each comprishig a high 
melt flow ethylene propylene copolymer a central layer comprising ethylene vinyl acetate copolymer having a 

melt index greater than about 1; an Interior layer disposed between each of the two outer layere and the central 
teyer respectively and comprising a fractional melt index ethylene vinyl acetate copolymer and at least one of 
the outer layers also iiwluding an elastomer. 

In sti another aspect of the Inventioa an fcnpact resistant fim comprises a fts^ 
Wend of a high melt flow ethylene propytene copolymer and an elastomer a second outer layer comprisirn a 
oopolyester a central layer comprising a polyolefia an interior layer disposed betvreen the fbst outer layer and 
the central layer, and comprising ethylene vinyl acetate copolymer having a melt index greater than about V 
and a polymenc adhesive layer disposed between and adhering the oopolyester layer to the central tayer 

In yet another aspect of the inventioa an bnpact resistant fihn comprises a first outer layer oonvrislng a 
Wend of a high melt flow ethylene propylene copolymer and an elastomer a second outer layer comprising a 
oopolyester a central layer comprising a pblyol^a- an interior layer disposed b^ween each of the two outer 
layere and the central layer respectively and comprising ethylene vinyl acetate copolymer having a melt index 
greater than about 1; and a polymeric adheshre layer disposed between and adhering the oopolyester layer to 
S5 an interior layer. 

One addiliond example of an impact resistant film comprises a fist outer layer comprising a Wend of a 
high meltflow ethylene propylene copolymer and an elastomer a second outer layer coirvrising a oopolyester 
a central layer comprising ethytene vinyl acetate copolymer, ethylene methyl acrylate copolymer, or a Wend 
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attend c<«l,,l«»vM«c«al.copo^rMdeZ™^£^^ 

copolymer, ethylene methyl aciylale oopolyiner orahS riftj!^^ ^""y" «*«ate 

fte wend, a second melt Z^mJT^r^Trt 

polymerfc adhesive disposed bel«««n«SbrfLfi^^^ * melt stream of a 

^^^^^^^^^^^^ 

stream of ethylene vinyl ac^cwSym^^l^J^^ copolymer, a central melt 

a ftBctional kntoce^Z^^Sl^^ about 1 . a fourth melt stream of 

P^e^cop^y^optl^^E^S 

afah;i:r;rei5e":x"r^r^ 

blend, a second nJ^'^^J^.^^ «*«''n9 a finrt melt stream of the 
central mett stream of awS^ftJ^^ 
copolyester. to fa™ a tiT^'^^ * 

the Mend, a second meltsti^m rfett^^T^ «» elastomer; and extruding a first melt stream of 

athWmdt^^rJlf^^^^ 

greaterthanaboSriSaS^^Sr^ 

a second mettsl3^aSS;Sr*^^^ 

-ny, acetate S^Z"^^ 

MO. 2 IS a schematic cross^jectfon of another film made in aco^^ 
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tion;and 

FIG. 6 is a schematic cross^edion of yet another film made in acocntance wfth the present Invention. 

'"««l8'««8t»«elayerimpac»«sblantfnm1fc,acccrt^ 
. l^"'^""j^*'«'''s'''^"'^«»^'«P«>PytenecopoJy^ 

^7 ««V«necopclymc»(SEBSX A suitable EPC ,esin isZ9550^^n^l^^ 

ft«n Bocon. The Fna material has an ethylene content of about 6.0%. Both EPC resins ha^a^t ito^ 

ITJ^ ° tcT ^™ ^ "^^^^ meltflowethyle«S^J<SSJS^ 

may be used. The elastomer Is preferably a styrene ethylWLylSrtS 
<»P«Jy^(SEBS).TheSEBSi3preferablyKretonG1652.Thisparti^ 
";^'«™^J«^«"-aHK>asabloclccopol^ 

pi °i .^"^^ "^"^ '^"8* ^ "^"^ ^0 «>««*^n about 70?LS Sl^ 

melt flow EPC and between about 5% and 30% of an elaslomer 'w^* wwao* nign 

Other suitable elastomers for sealant layer 10 include styrene butadiene styrene copolymer stviene iso. 
prenestyrene copolymer, and ethylene propylene lubber a>P«y»ner. styrene iso- 

■' Althooghout«^layer14maybeidenlk«lto8ealantlayer10intefm8ofcompo3a^ *ese 
te^^drffar depending on the particular end use. For example, the imJs^ntlay^O^S!^^ 

da^ertoenhancemipact resistance, while outer layer 14 may have onV 10% eteston^ 
as SEBS adversely affect optics lo some extent Having a higher % elasl^rner inttj^t^^^^^ 
the outer layer masks to some extent the loss in optical quality. »«»wn layer nstead of 

Outer layer 14 can also comprise a high melt flow EPC without any blended elastomer 
As an altemative, sealant layer 1 0 can comprise a high mellflow H»C wittiout any blended elast^n^ «nH 
outer layer 14 can comprise a blend of high melt flow EPC and an elaslom^^^ 
as a Wend material In one or both outer layeis of the present Iftn. ^ ^ 

The Uend in outer layeis 10 and/or 14 is preferably between 70% and 95% high melt flow ettivlene om. 
PJ^-^ymer. and 5% to 30% by we^ht of etestomers such as styrene eUCX^S^S^ 

Interior layer 12. disposed between the hro outer layere 10 and 14. comprises ethylene vin»l a«.t«te 
oop^(EVA) ethylene methyl acryhOecopoly^ 

S^AhiTj^l^'^^1'!?^""'^ 18% and 35% by weight of the EVA. Evenrn^S^^ 
EVAtasa vinyl acetate content of about 28% by weight of the EVA. Several oommerolalWavalabteR^h« 

IL^^t^^ ^ 3^ a 3 melt hdex resin with a vinyl acetate oontent of 

about 28% by wejght of the EVA. Both of these resins are available from du Pont Additfonaily Exxon 767 M 

SteJlSi^St??,'^!*^!^"^ ^ <^ 27.6% vinyl ao^T^^Z^'^ 

^^^l^TS:^^ 60 and i% and mo^^^ 

awy about 80% of the total film thickness exclusive of sacrificial layere to be described hereafter. 

difli.^!?^!2Sr!^S!!!l^ 

fJ^r^r^^S?- ^^""^ "^^ result m these^SS^ 

"'ter^rof for example lowdensHy polyethylene Is adhered Id each of the outer teyerell^ 

ouced. This allows the blend layere Id ftinction as sealant layera if necessay 

The presert invention dimlnates the need for sacrffidal layere by providkia a hioh melt flow EPC whir^ 
more do^ matches the Viscosity of for example relatively th^ intS^S^^^ 

D«ow}which B disposed between and serves to bond the Uend layerto the flexible cooolyester laver In thi» 

layere ). compared with the relatraely thick central layer 12 as depicted in Figure 1 

F«ure 2 shows a four layer fflm made In accordance with the present hventfon. Outer layer 26 b crefeiablv 
a^ofhighmettflowEPCandtheelastomermaterialdescrtedforou^ lOandY^^tS^^^ 

'T'*lI!!fr^'^'^^^^^""«"*«*EVAandEMAs^^ The 
second outer layer 20 is a flexible copolyester. "wscnoea eanier. ine 

^e%^e.^v.nyl acetate copolymer. Certain ethylene unsaturated ester oop^^ unSS^^ 
^^^.UL SJ:^ "".I?^ the Interior EVA layer 24 to outer cop^^teyer^. ' ^ 
In addlbon. other polymeric adhesive materials may be suitable for layer 22 as well asttie adhesively 
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'^^ polyethylene, high density pdyethytene and polypZS* ^ 

Suitable chemically modified adhesives bidude Bvn^E38i^n-iL^2-^^^ 
availaWeftomQuantuiiusi The Byn^EMI n2tel^«„ JtfJ from du pent, and Plexar) 3382 

TTJe outw layers 30 of Rgure 3 and 20 of Figure 2 are a flexible oopolyester. 

altemabve embodiment is m ssreferatrfv b^M^n avit *irw« or^ ^-J^ : ^ ^'"^"^ " 

fim.hiclc„e,s.Examp,esofa(lSl,^^^ 

In one variatton of thb alternative embodin^ttlrnS^^ 
variation, the ftactional n»lt ^xEVA^^^^T^ 'W 44. 46. and 48 may be reveised. In this 

the high ;in,laSterE!r ^'^^ ^ ^"^ 

andHV^3«endofp«^.,..P^>3:Xir^^^^^ 
than S:::?^ '^"^ ^'^ """-^ - ^'^^^ vi,^ -etate 

a comprises a pdymericadheshre as described abiwe far Fia Z 
(see r^tn^^'SSJ^t^'Jr ^''^r^'*" POs»ion Of layen. 46 and 44 ^ n^ 
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^Ali^;;^^"^ one thidcened layer 60 (see FIgum 5b). The inventor has found that brtnghg the 

^t:SeiSL:!;sr'"'^'^''"^ 

In Figwe 6. a five layer fim stiuctuie 6 is shown. This stiucture is essentially like the structure shown in 
Figures Uitwithatey«54ofaf«ct»nal 

The ian« as descrfced are preferably iTBnut^ied by a cast coextiusionp«^ ^woure. 


EXAMPLES 


Examples 1 through 3 were c^ 

^^^II!!'^"'^'^'*'''^"'^'^'^'^'^^ In^ 
rejecwmthedetaled description <rflhepreferredernbo^ 

w«i,theoutSKlelayer.Unlessotheiwisedenoted,theExarnplestndudett^ ^ 
15 EPCt: = NO 54 

SEBS,: = Kraton 6 1652 

flejdble copdyesteri: Ecdel 9965; 

fiexble copdyesterj: Ecdel 9967 

EVA,:= Elvax 3182-2 

20 VUDPE,:= DEFD13e2 

Adhesive, = ByneiE361 

Adhesh^s Plexar3382 
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I I ■'J •'^•y'l* wi wu;r layer or a masteroateh 

S?^^, °; ^ *^ "^-ertatch was InduS in lito^^ 

the flexile copdyester layer of Examples 2 and 3. "«»«uiwuniin 

uen?,^cS^;is^igs,r,r^^-^ 

Adh^Swe^XS^r" EPC . 20% SEBS^VLDPE,*50%EPC,/VLDPE,/ 

B«n,ples4thrM«hearemade bythes^ 

6 has a melt flow of about 5 grams/IO minutes (ASThUD 1238. Condition """usn 

E«mples7through9aremadebylhesameprecessdescrtH^ 
preethej^meconstru^ 

9 has a melt flow of about 10 grama/10 minutes (ASTMD 1238. CondWonL) mpiesrowougn 
PDT^^^Sf JS^J^.*^ ""^ ^s™'*^ above for Examples 'l through 3, and comprises 80% 

EP<^ ♦ 20% SEBS,«VA,/50%EVA,*50%EPC/EVA,/Adhesl«re,fflexiWe copoly^, Pnses cjii* 

Example 1 1 1S made ly the san» process described above Itor Examles 1 1hiwiflh 3. and ooinDrisea ^ 
^ ♦ 20% SEBS,/EVA,/EVV50%EVA,*50%EPC,/Adhe8ive,ffl«AZ^^^ ^ ^ 

ConJSS. n rates of e.g. 7. 8. 12. and 13 grems/10 minutes (ASTM D 1238. 

condition L) can also be used in the present Inventioa 


ht»i o».^.w^ * ' '"•-^•*-^^«»*"wii.i^w5Rrwi»ving increases the stnio- 

Z^^IS^^T^*" 't^'*^'' '«W«^P«>P«ties ^thTfiha A pSLed 

Eradiation dosage level is m the range of Ihm about 2 iWegarads (MJ^) to about 8 IW^ 
Cross4inldng may also be accomplished chemically e.g.by the use peroxides 

«,o «^ "mention may be sealed by vari^ means wen Known in 

the art Induding radiation frequency (Rj:.) sealing. impiJse and hot b» nsweiiioiown m 

n.J^ to the present invention are preferably fonned by cast coextnision as a tubular film. 

Cortahersltorn^dicaJ applications, orother desired en^ 

t Z""^^"^ f^'^^^neif^tin.t^^^ h"SLn slit ^S^T^Sl 

"^"^ eta can also be used to make thefim of the present inventton^though these 
atemative processes can be more difffcultorless efficient than the preferred method 
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Claims 

1. An bnpact resistant fim comprising: 

two outer teyeis each comprising a high melt fl^ 

coocJr^'^ ISr^ the two outer tay«s and ^SprisinHnS^vinyl acetate 

copolymer, ethylene methyl aciylate copolymer or a blend thereof «nyiene vinyl acetate 

at least one of the outer layers farther comprising an elastomer. 

2. A film according to daim 1 in which the interior layer comprises: 

a cantTBl layer comprising a Iractonal melt index ethylene vinyl acetate copolymar and 
^"•'^iateteyerdisposadl^tweeneachofthsl^outerraye^and^^^ 
««.ly and comprising ethylene vinyl acetate copolymer having a melt l,Z gn^TZTblTT.^^ 

3. A film according to daim 1 in which the interior layer comprises: 
1; and " ""^^ "^"^ "'"^''^ ^'^'^•^ ^'"^ 

f"«'*^'«»«tey*<«isp«edl»h«eneachofthetwoouterlayersandthec«^ 
wrfy and compr«infl a fractional melt index e«hylene vinyl acetate coS^ central layer respect 

4w An impact resistent film comprising: 

2^ outer layer comprishgal*indofahigh melt flow ethytene propylene copo^ 

b) a second outer layer comprising a copdyester; 

c) an interior layer comprising a pdyolefin: and 

^^pdymeric adhesive layer disposed between and adhering the second outer teyer to the central 

^ AfiIma<Moidingtoda»n4or5whereinthepoly«lefi 

a) ethylene vinyl acetate copolymen 

b) ethylene m^hyl acrylate copolynier; 

7. Afilmaceordlngtodaim4.5or6inwhichthelnteriorlayercomprises: 

a central l^rer comprising a polyolefin; and 

8. A film according daim 7 In which the Interior layer comprises: 

a central layer comprfsii^ a potyolefln and 

Mintemiediatetayerdisposed between each oflhehwouterlayers and thecentiBllaverrBs^ 
IveV and axnprising ethylene vinyl acetete copolymer having a melt iX greate^^bS?.^^ 

9. '^«'"«~^«°"^^ 

a liraclional melt Index ethytene vinyl acetate copolymer 
hgh density polyethytons; 
very low density polyethylene; 

a blend of very low density pdyethytene and ethylene vinyl acetete copolymer 

a blend of polypropylene or ethylene propylene copolymer and ethylene vinyl ^^tete copolymen 
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ablendofpoJypropytene 

and ^hylene methyl aciyiate copolymer. / -^-"wjpoiynier 

10. Afilmaccordlngtodaim4.5or6inwhichlhainterferlay8rcomprtess: 

ore b.:^SS°^"' etf^eoe v.,^ acateta copCymsr. emyena me«,y, aoylate copolymer. 

. fr^ 'r^Tf .i!*" '^'"'^^ the mst outer layer and fto cenirai layer and comprfetno 

a Iractjonal melt Index ethylenovhyl acetate copolymer. ™w>mpnsmg 

11. An impact resistant fBm comprising: 

^ali«t outer layer comprlsingableodofahiflh melt flow ethylene propylene c^ 

a second outer layer comprising a copolyestar; and 

a polymeric adheslv* layer disposed between and adhering the firet and second 01^ 
ITiKl ethylene unsaturated ester copolymer. — «i«caiiy moo- 

modified linear low density polyethylene: 
modlTied veiy low density polyethylene: 
modified high density polyethylene; 
modified polypropylene or 

modified styrene ethylene butylene styrene copolymer. 

15. A film according to any one of the preceding dalms wherein the elastomer is: 
styrene ethylene txjtylene styrene copotymei; 
styrene tNitadiene styrans copolymer; 
styrene isoprene styrene copolymer; or 
ethylene propylene nitibar. 

70%to95%h,flhmeltfiowelhytenopropylenecopolymer.and5%lo30%ofaeteZr^^ 
acetete^pdymer having a vinyl acetate content 188 to 358 by weigZ S^^rra^^^ 

18. A an according to daim 17 wherein the ethylene vinyl acete^ 

19. A method of maWng a fim as daimed in any one of the preceding clafcn3a)mpctsl 

9a ffcstmrt stream of Ihe Wend of ethylene propylene oopolymerandelastomer 

extruding 

i) a first stream of the blernl of ethylene propylene copoJymer and etestomer 
lO a second melt stream of a polyolefin, 
iiO a third melt stream of a copolyester, and 
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hOame«s.„«„ofapolyr«*adhes^.<fep^ 

tof6nnafafn;or 
extiudmg 

liO a thiid iT«lt stream or a copolyester. to fom a film. 


« 2a An«Jicalp<«chcompHsl„gaiamasdalmedlnanyo«eofcla*«.lto18. 
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FIG. 4 
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FIG. 5b 
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